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The follow1no are_the..Yakima IndianNation Comments on the BWIP
Expedited Spec1a1 ‘Cases(ESC) - packaoe for ‘drilling and piezometer
installation at boreholes DC- 23Gn,-24 =25,-32 aad 33. These
comments were developed efter a rev1ew .0of the two formal requests
for restart, and-other~ supportlng ‘documents, These documents
were required . as direct references\for the activities
constituting the Scope of—work. descrlbed in the requests. These
direct references rev1ewed 1nclude. ew iRy
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Site GroundwéterwStudy.Plan{ B
Stratigraphy Study ‘Plan ‘e<",
Intraflow Study”Plan | =~ ™ ¥+ S

Test Data Collection Specifications

Design Requirements for Piezometer Facilities
Quality Evaluation Board (QEB) Level Assignments

y i & " .
-7

Additional documents, termed "prerequisite documents" include the
BWIP Project Management Procedures Manual (PMP#), Quality
Assurance Administrative Procedures (QAPP), and Test and
Operation Procedures (TOP). All of the direct references and
some of the prerequisite documents have been provided for review
in support of an early restart.

The requests for restart and the available supporting documents
have been reviewed and evaluated to the degree possible in the
short time period provided. Results of this review indicate that
the benefits of an early restart have not been adequately shown
to outweigh the potential risks, and thus justify a departure
from the project restart .schedule.
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Mr. John H. Anttonen
August 5, 1987
Page 2

We look forward to meeting with you and your technical staff to
clarify and discuss these comments. Please call if you have any
questions. ‘ )

Sincerely,

f /, s -

Russell Jim

bcc: Dr. Vietchau Nguyen
EWA, Inc.
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EXECUTIVE SUMMARY

The Basalt Waste Isolétion Progect (BWIP) has requested
approval fraom the Department of Energy (DQE) for an early restart
of drilling and piezometer-installation at borehnles DC-236R,
-24, -25, =32, and.~33; A review of the requests for restart ard
the available supporting documernts indicates that an early
restart is noé Justified baseﬁ on the anticipated berefits and-
risks. The following conclusions have resulted from this
assessment of the BUWIP request for Peétart:
- Earlier availability of data resulting ngm an early restart

will probably not have a significant effect on the timing of
suitability determinatiom

- The emphasis on cost savings is not gustified.

- All prerequisite documents will not bé completed before
drillivng begins and were naot available for this review.

- The Bite Groundwater Study Plan does not address the
determination of wundisturbed boundary conditions for the
controlled area study zone numerical modeling.

- The Site Groundwater Study Plan does not address uncertalntles
in water—-level measurements due to boreholk deviatior.

- No coves will be taken from the hydrologic test wells,
resulting in a lost opportunity to obtain important data,
particularly fracture and goint data.

- Stratigraphy, intraflow structwre, and geclogic structure data
needs were not taken into consideration when determining
borehole locations. :

)



- Expected results from geophysical surveys outlined in the
Stratigraphy Study Plan cannot be obtained using available
technology.

= No plans to monitor and measure methane are indicated.

= The Testing and Operation Procedures (TOP) dacuments lack
sufficient GA/QC cr1ter1a.

-~ Most of the documents provided for review are in draft form.
The majgority of the TOP's rnecessary for restart were not made
available. ' :

I. INTRODUCTION

The BWIP has recently submitted a request for an early
restart for drilling and piezometer installation at boreholes DC-
~£36R, -24, =-£3, —-3&8, and —-33. Two requests for restart, A and
By have been issued along with several documents which are
reguired as direct references for the activities constituting the
scope of work descoribed in Section 1.8 of the request for
restart. These direct references are:

Site Groundwater Study Plan

Stratigraphy Study Plan

Intraflow Structures Study Plan

Test Data Collection Specifications

Dasign Requirements for Piezometer Facilities

Quality Evaluatiorn Board (QEB) Level Assigrments.
Additional documents, termed “"prerequisite documents”, include
the EBWIP Progect Management Procedures Maruwal (PMPM), Quality
Assurance Administrative Procedures (QRAARAP)Y, and Test and
Operation Procedures (TOP). All of the direct referernces and
some of the prerequisite documents have been provided for review

4
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in support of an early restart.

The requests for restart and the available supporting
documents have been reviewed and evaluated to the degree possible.
in the short time period provided. Results of this review
indicate that the benefits of an early restart have rot been
adequately shown to outweipgh the potential risks, and thus
Justify a departure from the programatic schedule for the lifting
of the stop work order. The following section assesses the
requests for restart documents, the Site Groundwater Study Plan,
the Stratigraphy Study Plan, the Intraflow Structure Plan, the
Quality Evaluation Board (GQER) Assessment, tﬁe Test Data
Collection Specifications, and the varinus'TDD‘s which were made

s

available.

I1I. REVIEW OF DOCUMENTATION FOR THE RESTART OF BOREHOLES DC-2Z3GR,

-24, —-23, —-32, AND -33
A. Reguests for Restart A and R

1. Introduction .

In September, 1986, BWIP submitted a request for approval to
restart the drilling of boreholes DC-24 and —25 an an Expediteq
Special Case (ESC) basis. This drilling had been in preparation
whernn a Stop Work Order was issued. The restart request was
denied by DOE-RL because they felt that a solid GA program for

the drilling activities was still not in place, and that site

w
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characterization needs were not well defined or documented with
respect to the drilling of these two boreholes. The DOE mandated
that a Level 1 GA program be established for these drilling
activities; and as a result, BWIP has completely re—-evaluated and
redone the ESC package with the higher 0A requirements in mind.

Restart Request A, suQmitted in April 1987, contains two
majgor requests. Tﬂe first was for the DOE to give the BUWIP

permission to elevate the definition of borehole requirements and

)

facility design development (?ar bereholes DC~23GR, -24, -25, =-3i
and —-33) to an ESC status. The second request was to restart the
work on requirement collection and facility design development
under the ESC status.

As part of the BWIP re-evaluation, the %ite characterization
data to be collected in these boreholes have been documented. in
several draft pape;s, including the Issues Resolution Strategy,
and the three study plans listed above., The design requirements
for these boreholes have since been derived from these documents.
Additiornally, two other new documents are currently being
prepared to further defire the site characterization data rneeds.
These documents include.the Test Data Collection Specifications
(TDCS) and th= Design Requirements Documerit (DRD). The TDLS is
based on the draft study plans and the Option Paper (the Option
Paper describes the purpose and objectives of the pre-ES
hydrology program, incloeding the justification and need for the
horehole data), whereas the DRD is based on the TDCS and the

Option Paper. As the study plans progress towards approval, the

&
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TDCS will be revised to agree with them. The DRD will be revised
to agree with the TDCS.

An explanation and Justification for an early restart of
drilling and piezometer installation at five hydrologic test
borehole sites is provided in Restart B, which is dated May 29,
1987.

Both restart aachEhts alternately present the levels of
risk and benefit relative to various issues for early restart of
drilling.

The following restart issues are based on discussions

contaivied in both documents.

2 Comments

Fa

Issue #1: The cost savings resulting from an early restart may

naot be great enough to balance the associated risks.

Discussion: According to the DDE; one of the‘maiﬁ benefits
resulting from an early restart is the savings of $4@,000 in
stand-by rig costs at DC-24. The DOE also asserts that an
garly rastart would save $528 millior that would otherwise be
incurred due to delays in ES construction and License
Application Design (LAD). This assertion assumes that‘the
19~week schedule reduction applies directly to submittal of
the LAD schedunle reduction. However, the DOE cancedés that
"Lhe Exploratory Shaft has other prerequisites that may be
nmore controlling than restart of [thel boreholes..." The

link betweern 350 million in savings and an early restart of

-
7
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test borehole drilling is not well enough established to be
used as a basis for recommending an early restart, and in

the context of the discussion is misleading.

Compared to the'uverall coast of site characterization
activities, $40,000 is not an amount that should be used to

Justify a change in schedule, considering the risk inveolved.

#2: The risks associated with'early restart may be greater

than indicated by the DOE.

Discussion: The DDE maintains that the risks associated with an

early restart are minimal, and that there is only a "small
y
possibility"” that work will have to be repeated. Even a
"small possibility"” that work will have to be repeated
could have a significant effect, depending on the type of
work to be repeated, and when a decision is made to repeat
that work. If, for instance, data gathered during the pre-
ES phase of the program rneed to be collected apain (because
they are not Buitaqle for licencing), repeating the work
during the post—-ES phase will rot help provide the desiréd
"
information veeded regarding the hydrolopgic system. This ;5
particularily the case for data that are perishable in

mature and that are rneeded to establish baseline hydrologic

conditions.
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Issue #3: The importance of favorable public/political

perception as a basis for early restart is overemphasized.

Discussion: Another DOE justification for early restart of
drilling is the anticipated favorable public/political
perception of such an action. The early restart is expectea
to have strong favorable support from the technical
community. The "technical comhunity" being referred to is
unclear since the DOE also anticipates strong negative
reaction from "those who have established a negative opinion
regarding locating a repository at Hanford." Any decision
to restart should have a sound technical basis and should
not be motivated by anticipated publib/palitical perceptimn.

» ’
Iassue #4: Prerequisite documents will not be completed before

drilling begins.

Discussion: According to DOE, the restart risk is mitigated by
the use of approved procedures and the DOE/subcontractors
Evaluation of Readiness that will be conducted after all
draft documents haze been completed and before drilling
commences.  However, both restart requests state that
"prerequisite documents that are ruxt in place at the time.
the worlk begins will be integrated with the completed work
when the prerequisite documents are released.” These
“tatements are cantradictory. At this time, at least 1@ of

LIS .
*
-

the 18 Test and Operations Proceduwres (TOP?s) reviewed for

N\
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this report are still in their draft form. Other documents
also currently in draft form include the Study Plans, the
TCDS, the DRD, the Progect Plan and Charter, the Records
Management Plan, the Document Contrel Plan, the BWIP
Configuration Management Plan. Given the July 1, 1387
drilling restart date Fiscussed above, a substantial
pevcentage bf.the.prerequisite.dacuments will not be

in final form, arnd therefore will not be approved, when work

CoOMmMences.

For example, one of the prerequisite documents which is
currently incomplete is the "Quality Evaluation Board Level
Assigrmants Expedited Special Case faf Restart of Boreholes
DC-24 and DC-25". This document sets the 0A levels for the
items and activities for the boreholes ard test facilities.
Currenﬁly, this document is undergoing technical review, and
does mot include boreholes DC-23, -282, and —-33. Restart
Request A states that "the purpose and construct{on o f
boreholes DC-23, -32, and —-33 are very similar to those of
DC—-24 and —-25; therefore, the 0A levels are expected to be
the same." This ddcument should be fully completed before
drilling commernces, because it directly affects the ESC }

]

stope of work.

Tri addition, an 2arly restart would result in the release of
the Design Requirements Document (DRD) pricr to the release

of reviewed study plans and Test Data Collection

ia
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Specifications. If the DRD is based on the study plans, the
study plans should be in final form before the DRD is

utilized.

Issue #5: The restart requests are not correct in stating that
higher quality hydrogeclogic data will be obtained because
the borehole data collection and test design are now being

done under A level 1 status,

Discussion: Collection of borehole and test design data under
quality level 1 status will hopefully ensure the
traceability of this information. However, traceability
does not necessarily guarantee that tﬁe data will be of high
guality. In addition, because the actual analysis and
interpretation of these data is independent of OR level 1
status, the final results may not be of higher quality.

Issue #6: The LOE does not clearly definé what constgtutes a

"completed" or Yin place” document.

Discussion: The DOE stqtes that "all prerequisite documents will
be compleoted and reviewed before drilling begins", and that
"documents that are not in place at the time work begins
will be integrated..." The DOE should specify if
"completed" or "in place" refers to a released draft
version, an approved but not Final varsion, or a finalized

vercian.

11
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Issue #7: The DOE claims that the earlier availability of data

resulting from an early restart will permit earlier
determination of site suitability (Request for Restart
Document B, p. 11). This may be true if the data were to
prove the site to be qnsuitable; however, it is anticipated
that rno such defermination will be made by the DOE prior to

ES construction and testing.

PDiscussion: The DOE positicon at the April 7-9, 1987 Hydralcgy

Warkshop concerning determination of site suitability is
reflected in the folowing statement: "USDOE does not
bhelieve the preliminary tests will p#oduce enough
information to determine whefher Hanford may be disqualified
as a repository site" (Nuclear Waste Update, May 1é87).
Therafore, it is not likely that an early restart will have
a significant effect mn.the éimiwg ﬁ% suitabilgty
determinaticon, which is rot expected to be made for several
years. This is particularly true given thé"uncertainty
associated with the geohydrologic system and the tentative
nature of schedules and locations presented in the Site

Groundwatzr Study Plan.

Site Groundwater Study Plan

Introduction

Th= draft Site Groundwater Study Plan describes the program
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of hydrologic tests that will satisfy the data rieeds of the Issue
Resolution Strategies to be presented in Section 8.2 of the Site
Characterization Plan. Since Chapter 8 of the SCP has rnot been
released, a complete evaluation of the study plan was not
possible. Therefore, this review is limited to the scope of our
best current knowledge of the issues to be resoclved by site
characterization.

The study plan presents an overview of the hydrology
program. .It_emphasizes the part of the hydrologic
characterization program that will take place prior to
construction of the ES. A description of the post—-ES program and
the individuwal test is presented in a more general fashiorn.

The program is divided into two activity phases based on the
timing of the construction of the ES. .

The pre-E5 phése will be conducted primarily to acquire data
that will help acccmﬁlish the fowr obgectives of the pre-ES
testing described in the option paper. The pre-ES phase will
focus more heavily on characterizing a volume sayewhat larger
than the controlled area. This volume is defined as the
controllaed area study zane (CASZ).

The post-ES construction phase is divided into two parts:
the surface-based testing and the ES-based testing. The stated
prirvcigal objectives of the post-ES suwrface-based testing are (1)
to obtain hydraulic property ranges and distributions in the
CASZ, (&) to determine the hydraulic significancea of geoclogic

features affecting groundwater flow in the CASZ, and (3) to

13
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obtain gﬂoundkater samples for hydrochemical characterization.
The post—-ES shaft subsurface—~based tests will provide access to
the Cohassett flow for thé purpose of obtaining hydraulic and
solute transport characteristics of the flow interior.

The main weaknesses identified in the Site Groundwater Study
Plan arise from the divisiop of the hydrologic program into two
activity phases based on the construction of the ES. The
construction of the ES also defines two different conditions of
the grnuﬁdwatér flow system: .undisturbed and permanently altefed
conditions. Since regulations require the assessment of the
groundwater travel time (GWTT) under undisturbed conditions, all
parameters rneeded for GWTT calculaticns should be determined for
undisturbed conditicons. Among these parameters, the undisturbed
conditions that prevail at the boundary of the CASZ are- very
critical. The Sité Groundwater Study Plan fails to pravidé any
clear strategy to osbtain this important piece of information.

. Comments

Issue #8: The Site Groundwater Study Plan does not address the
determnination of boundary conditions for CASZ numerical

models.

Discoussion: In the pre;ES phase, hydraulic head data will be
collected at new locations within the CASZ that hopefully
will define the uwdisturbed potenticmetric baseline in the
CA52. During the pmsﬁ—ES testing phase; new monitoring

14
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facilities will help define the post—-ES potentiometric
surface outside of the CASZ. Numerical models for the CASZ
will be used in the site performance assessment required for‘
licensing performance application. For the GWTT criterion
evaluation, undisturbed hydraulic head field boundary
conditions should be used as input to these models to
characterize the hydraulic conditions that prevail before
disturbance of the system by LHST and ES activities. In
order to characterize these bhoundary conditions, the DOE
should study the groundwater flow within a larger area than
the CASZ before ES drilling. Since this approach is not
plarmed, and the present DOE strategy'is to characterize the
two parts of the QPDUhdwater-system in two separate phases
(pre—ES and post-ES), the DOE will have to link th;
information resnlting from the§e.twm phases in order to
define undisturbed flow-conditianshat the CQéZ-boundaPy.

The method by which these pre—-ES and post-ES gernerated data
will be cocmbined to properly determine the undisturbed

boundary conditions, should be clearly presented in the Site

Groundwater Study Plan.

Iccsue #9: Water-level measurements in piezometers should be

corrected for borehole deviations from true vertical.

Discussicon: PFecause of the very low hydraulic gradients in the

varions confined aquifers, it is crucial that accurate
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water-level measurements be made frequently in the
piezometers., This requires: (1) extremely accurate riser
pipe surveys with respect to other riser pipes; (2) precise
water—-level measuring instruments; and (3) trained
technicians. However, several sources of error are possible
irn the water—level.measurements. First, the error toclerance
in surveying the elevations of riser pipes will be @.1 ft.
The second source of error is in the water—-level
meaéurement, which has aﬁ error tolerance of 2.1 ft. The
more sericus source of error, however, arises from the S
degree tolerance in the borehole deviation from true
vertical. For instance, a deviation of O degrees will
produce an error of 1.33 ft in the measured water table

depth of 4@ ft when steel tape is used for measurements.

With this type of uncertainty, and with the very small
hydraulic gradients expected in the confined aquifers, it
wounld be almost impossible to delineate grnundwaéer flow
congditions and accurately estimate gradients. Corrections

that account for the borehole aligrment must be made to

reduce the present ‘uncertainty.

Issue #12: The Study Plan does not clearly explain the procedure

by which altarnate conceptualizations at the flow systems
will be ranked and the "preferred" representation will be

identifisad.
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Discussicn: The study plan discusses the method by which

integrated information will be used.to generate a suite of
alternate flow system representations consistent with the
available data. Quantitative evaluatian<will be made by
building numnerical mnodels based on each conceptualization.
The constraints upon the conceptual model are in the form of
"hard" data which pravide reference points to which the
gqualitative representation of the cornceptual model must

adhere as closely as possible.

This way of proceeding appears to be direct. However, the
actual process is not as direct as is sugpgested in the

study plan. For instance, many paraméters are inferred from
raw data obtained during testing. The parameter inference
genasrally is already based on a conceptualization of the
system (@.g., porous medium versus fractured mediuam for
pumps and tracer test, dernsity effect negligible for
hydraulic head measuremnsnt, etc.). In additian,‘numerical
models that are used to analyze test data and ultimately
used to rank the preferred conceptual model have non—unigque
s2lutions. For theé same conceptualization of the system, as
it is adequately stated in the study plan, different values
af the investigated parameters may be cobtaired. Additional
parameter values are obbtainad when using alternate

covceptualizations of the hydrologic system.
Due to the difficulty of answering the questions raised

17
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above and the dramatic consequences that a "preferred"
conceptualization may have, the DOE should be more explicit

and present clearly the selection process that will be used.

Issue #11: The study plan contains an ivicorrect assumption

regarding the rates of water extraction during and after

construction of the exploratory shaft testing facilities.

Discussion: It is stated that the rate of water extraction that
will have to be maintained to keep the exploratory shaft
facilities at atmospheric pressure will be similar to the
rates of the LHS test pump. It is not clear why such an
analogy is made. While the rate of wéter extraction per
unit of borehole/test facilities intericr swrface area can
be assumed to be of the same order, this situation carmot be
true for the global yield since the yield of water
extraction is proportional to the area through which water

i

can flow.

Iague #18: Tha only valid gustification for an early restart is

ot considered in the request for restart document.

Discussion: An early restart would be better justified if plans
mad been made to gether additional information. DOE could

o

have plarnred to conduct testing while drilling DC-&4, -2,

-2&, and -33 on a drill and test basis. These tests would

18
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provide a way to refine the geostatistical properties of the
lacal hydraulic conductivity/transmissivity field in the
CARSZ. Such information is needed for an early determination
indication of the presence of the groundwater travel time
disqualifying condition.

Issue #13: The stud; ﬁlan does not adequately discuss

verification of measured pumping rates.

Discussion: On page 32, paragraph 3, it is stated that: "the
accuracy needed for pumping rates will vary according to the
magrnitude of the rate and is therefoure set at +/- 5% of the
measured rate."” It is not clear how fhe measured pumping
rates can be verifiad and whéther redurndant flow measuring
devices wiil be used to verify this variance. Finally, DOE
should provide the rationale for selecting this specific

variance valus {(+/— 5%).

Issue #14: Not encough detail is provided to assess the

efficiency of tracer tests.

Dizscussion: The hydrogeology study plan does not provide the
detail recessary to determine whether tracer tests and thg
data gererated from them are usaful, o whether such tests
can be uwndertaken. Qptions are given for when and how the
tracars will be intrmduced, but ro information is given

regarding data analysis or potential problems that might

13



occur. Because they are an integral part of the overall
hydrologic testing program, the tracer test plans should be
released in a timely fashion to allow review and input by

the affected parties.

#15: Drilling the ES through suprabasalt sediments before
LHST may result in undue perturbatiorns of the unconfined

aquifer and contamination of the ES.

Digeussion: The ES is situated to the west of the 282 West Area.

Under the 208 West Area is an extensive groundwater mound,
formed primarily by radicactive water infiltrating through
the unsaturated suprabasalt sediments from the U Pand.

Other disposal sites are preéent in the 228 West Area, as
well. The radicactive components are primarily tritium and
beta emitters (mostly as Ru~126). Non-radicactive ritrate
is alen present. The plumes.froﬁ tﬁe U Pond anundwater
mound are migrating souwtheast at present, but a considerable
amournt of contaminated water remains rear the 202 West Area

because of the relatively low transmissivities in the

Ringald Formation in this vicinity.

A map in Gephart et al. (1972) shows that the groundwater _
mourd under the U Pond has extended west, under the ES site
(the U pond is only about one mile east of the ES site).

The water table undar the ES has risen 4@ ta &0 feet since

1244, By drilling the ES down to the top-of-basalt surface,

=
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the potential exists for creating a large groundwater sink,
if water in the ES is pumped cut. Such a sink will likely
cause a change in the local hydraulic gradient. This sink
is like}y tao exband the longer the unfirnished shaft is kept
in place. Contaminated groundwater under the U Pond can
begin to migrate west'?oward the shaft, causing the shaft to
become filled with water containing radicactive solutes.
There appears to be evidernce of westward migration of
confaminants already. Well €99-37-82AR, less than @.5 milés
From the ES site and about B3.78 miles from the U Pond, was
noted in 1981 by Graham to have a tritium concentration in
the pgroundwater of 1.02 pe/ml.  Graham (1881) notes that
many of tha wells in the separations area are screened rnear
the water-table surface and contaminant sinking has been
cbhserved to bé associated with mowding. Thereforg, the

contaminant concentration rnoted here may be a lower bound.

The ES site is in the vicinity of Cold Creek, which acts as
an infiltration gallery for the entire unconfined aguifer.
The effect of introducing a large groundwater simk for an

axtended period of ‘time may perturb groundwater flow

Lhroughout the aquifer and alter the pattern of contaminarnt

nlumes., Eecause the ES site is in a recharge area, greater
iham rormal inflows minght be expected in the shaft, and
oumping would be necessary on a frequent or contincous basis.
The alternative would be to pump the water into settling
novds, erzating yet anothesr groundwater mound in the area

1
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and altering flow patterns in the uricornfined aquifer even

further.

References:
Gephart, R.E., R.C. Arrnett, R.6. Baca, L.S. Leorhart, and
F.RA. Spane, Jr., 1979, Hydrologic Studies within the
Columbia Plateau, Washington: An Integration of
Current Knowledge, RHO-BWI-ST-5, Rockwell Hanford,
Richland, WA.
Graham, M.J., 1981, Hydrology of the Separations Area, RHO-

. BWI-8T-42, Rockwell Hanford Operations, Richland, WA,
82 p.

C. Intraflow Structures Study Plan

i. Introduction

The draft Intraflow Structure Study Plan discusses the
activities qssociéted with borehole correlation of intraflow
structures, ircluding the testing and interpretation which will
be done inm conjunction with new and existing borveholes in the
Pasco Basin. This document is based partially o the Intraflow
Structure Plan, as well as on the draft Stratigraphy and Site
Groundwater study plansnaﬁd the Option Paper.

Intraflow structure studies will be conducted at all
bovreholes drilled for the various programs, i.e., hydrolqu,
hydrochenistry, and geclogy.

. Coamments

ITeone #1£: No cores will be taken from the plarnned hydrologic

o
o
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test boreholes.

imDiscussion: A high degree of uncertainty has been associated

Tt with much of the intraflow structure data determined by

downhole geophysical techniques. While improved geophysical
logging techniques wil} be developed as part of site
characterizatian,'these techniques will probably not be

¢ available for use in the boreholes to be drilled for pre—-ES

1 hydrologic testing. Corés would provide additional

" intraflow structure information to supplement that pained

from geophysical methods. Even more important, cores would
provide much needed fracture and cooling Jgoint data which
carnnot be obtained from geophysical methods at this time.
By rnuot taking cores in these boreholes, the DOE is losing
the opportunity to gain important information necessary for

site characterization. - - o : N

MuD. Stratigraphy Study Plan

i. Introduction

The Stratigrapby Study Plan discusses the activities

. necessary to provide stratigraphic data for the repository site,

CAS7Z, Cold Creek syncline, Pasco Basin, and vicinity.
Stratigraphic krnowledge will be used a5 a basis for many of the
BWIP studies including structural model development and
groundwater flow system gefinition. Stratigraphiec data also will

influence repository layout design as well as borehole and shaft

L)
L)



e’

-

OB N BN I BE BN BN W O e s GG, W SN G M O @

-

.,

4

seal design and placement.

The Stratigraphy Study Plan discusses, in general, its plans
for acquiring additional seismic reflection and downhole
geophysical data in the CASZ. The BWIP plans extensive two— and
three—-dimensional seismic surveys for fiscal years 1987 and 1988
and perhaps beyond. These surveys are designed to image the /
sediments and basalt t; a depth of 508 m or greater. The BWIP
intends to use these data to determine how seismic reflection
data may be used to map the subsurface to a depth of 150@ meters.

The BWIP intends to perform a preliminary test of the three-
dimensional seismic reflection method in the northwest corner of
the CASZ during fiscal year 1287. This preliminary test is
desigpned to provide acquisition parameters for further three-
dimensional seismic reflection testing in fiscal year 1388. From
the fiscal year 1958 test resultsy, BWIP will decide whe?her to:

(1) avandeon the three—-dimensional seismic reflection survey
due to poor results, o

(2) run the survey using the acquisition parameters giving
the best results in the test.

If test results are acceptable, the BWIP will run the three-
dimensional survey in s?ages, with about ore survey per year.
The deadline for project completion is before the advent of the
sinking of the exploratory ghaft. In conjunction with the three-
dimernsional surveys, a high density two~dimensional seismic
reflection curvey will be conducted within the CASZ wherever
three-dinensional data are rot collected. The survey is to be

set up in a grid pattern using €2 lines spaced SQ2 meters apart.

4
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The higher resolution three-dimensional seismic survey within the
RRL will be merged with the lower resolution high density two-

dimensional survey to image the CASZI subsurface.

e, Comments

4

Issue #17: The Stratigraphy Study Plan does not address sub-

basalt strata.

Discussicn: The onission of éub—basalt strata from the scope of
the Stratigraphy Study Plan is a reflection of the seemingly
disinterested attitude towards these rocks. HKrowledge of
sub-basalt strata is very important for structural
genlcgy/tectonic studies and natural resocurce assessment.
In addition, the deep groundwaters within the sub-basalt
sedimentary rocks could be a recharge source for tbe
groundwater flows in the basalts. Therefore, to be
complete, the Stratigraphy Study Plan should include a
discussion of plans to characterize.the sub-basalt strata.
This would allow the study plan to more clearly meet the
chyectives of site.characterization.

Issue #18: The Stratigraphy Study Plan implies that all basalt

layers are to be imaged.

Discussion: The study plan states, "Utilizing the proper
acquisition and prabessing technigues, the problems can be

solved and the basalt layers in the CASZ can be imaged" (p.

L4
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4@). While it may be true that some of the basalt layers
can be imaged, the study plan does not provide sufficient
detail of the procedures for data acquisition and pracessing‘

to support the idea that all basalt layers can be imaged.

In order to successfu{ly image the basalt layers, two
subsurface requiréments must be met. The first is that each
individual flow top must be sufficiently thick to be P
distinguishable from the-layers above and bélow. The second
regquirement is that velocity and density contrasts be great
ermugh between adjacent layers to gererate a reflection that

is detectable on the record section. ., Some of the thicker

flows may be detectable.

Issue #19: The Stratigraphy Study Plan is overly optimistic with

respect to the expected quality of seismic survey wesuits.

i

Digscussion: In Section 3.28.28.4, the study plan describes seismic

resolutions expected helative to the quality of the survey
results. "It is expected that the survey results will not
be of excellent quality unless the BWIP makes a significant
breakthrough in the guality of seismic acquisition and
proceseing. " For excellent quality results, features with
seismic expressions on the order of 5 to 25 meters should be

resolvable,
The definitions of quality provided in the study plan are

=
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- Survey Results of Average Quality (i.e., slightly
better than now available). Features with seismic
expressions on the order of 32 to 108 m should be
resolvable.

= Survey Results of Good Quality. Features with
seismic expressions on the order of 15 to 48 m should
be resolvable, '

- Burvey Results of Excellent Quality. Features with

seismic expressions on the order of 5 to 25 m should
be resolvable. °

Unless the following problems can be solved the results may

rnot even be of geood quality: -

(1) A high velocity layer within the suprabasalt sediments
causes channeling of low velocity energy near the
surface.

(2} The above mentioned layer has large features causing
statics problems.

(3) Velocity variations in the sediment cause scattering of
seismic energy.

(4 Problems of source and receiver coupling exist.
(9) Alternating high and low velocity layers of the basalts

and interbeds cause a high atterwation of seismic
energy (Stratigraphy Study Plan, p. 39-48).

Issue #E8@: It is gquestioned whether software of the

sophistication used in seismic processing can be developed

in the time frame given.

Discussion: Project requirement & on page 43 states that

processing tools such as surface-consistent statics and ray-
trace statics must be developed < acquired to adequately
process the data. The BWIP plans to begin the three-
dimensional seismic testing in summer of 1387, I1f the

-
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necessary processing software cannot be acquired, then it
must be developed. In this event, it is doubtful that the
snftwaﬁe would be developed before the scheduled seismic

testing.

Issue #21: The study plan has an overly optimistic view that
strata and structure can be mapped to a depth of 1522
meters.

J
Discussion: The expected results of the 3-D seismic project are

that the "acquisition of seismic reflection data will image
the sediments and basalt to a depth of S22 meters or

greater. In addition, data will be acquired that will allow

t

the BEWIP to determine how to use seismic reflection data te
map the straté and structure to a depth of over 1500 meters”
(p. 44). These statements are nat substantiated by any
techinical references. In order to map the CASZ subsurface
at depth, the problem of enerpgy loss within the basalts and
the sedimentary interbeds must be solved. If the BWIP
intends to make use of a previouws similar survey to arrive
at the 1300 meter depth, the study plan should make

raferance to it.

Tssue 22: It is recommended that the parameters for the actual
three~dimensional seismic reflection survey be readjusted

nsing FY 88 final parameters.

fid
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Discussion: In section 3.2.3.3 (p. 49), the study plan describes
the data acquisition for the three-dimensional seismic
reflection survey. RAcquisition parameters are to be
determined during the processing of the preliminary three-
dimensicnal test data. The study plan states that these
parameters are to be chosen during the processing of the
preliminary three-dimensicocrnal test data collected in FY 87.
Since the BWIP will perform additional testing in FY 88, it

!

is recommended that the parameters for the actual survey be

readjusted using the data of the FY 87 data.

E. Testing and Operation Procedures (TOP) Documents

1. Irntroduction

The Testing and Operations Procedures (TOP) documents
provide standard procedures to be follawed in the performarce of
various tasks related to the LHST. The tasks for which TOP’s are
created include drillivg, geophysical logging, hydraulic head
mormitoring, and groundwqter monitoring.

The main issue of concern identified in the TOP's deals with
the unavailability of important information and the lack of
sufficient OA/0C procedures regarding borehole drilling,

preparation, development, and sampling.

Z. Comments

m
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Issue

#23: Many of the prerequisite TOP documents are

unavailable for review.

Discussion: Of the eighteen TOP's made available for critical

review, ten were draft reports. All draft reports should be

finalized prior to commerncement of restart activities. This
is important because performance of restart activities based

on draft reports may result in invalidation of collected

data, unsafe practices, and lost time due to backtracking

and impiementation of changes. Fuarthermore, it is difficuly
to review the overall program based omly on the eighteen TOP

reports made available, A total of fouwrty-six additional

TOP documents exist and have not been provided; hence;, a

conprehensive assessment of the overall restart program

carmnot be parformed.

Issue

#Z4: The TORP’s do not provide adequate OA/GC procedures to

i

Censure the integrity and quality of the cement seals.

Discu

ssion:  The cement seals are esserntial to prevent the
iﬂtevcmmmunicatian.af unique groundwater systems in the
borehole. When computing the amount of cement necessary to
fill a given interval with cemernt, anomalous porusit?es
‘e.g.y Fractures) are not considered. If such anomalies are
redh incorporated into the caloulation, the distribution of
the cement cannot be assuwred. Furthermore, although the

TOR's dao discuss geophysical testing of the integrity of the

@&
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cement seals, corrective actions are not discussed should

the seals prove to be inadequate.
Issue #25: The TOP documents lack sufficient QA/QC criteria with
regards to development and sampling of the boreholes.

Discussion: It is specifigd in the Requests for Restart A and B

that higher quality hydrogeologic data will be obtained as a

AN

direct result of the higher level of QA requirementsg ,
however, the TOP's do not reflect this higher level of GR/GC

requirements. The TOP's do riot provide sufficient

information regarding sampling frequencies or procedures to

_
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ensure adeguate decontamination and cleaning of sampling

equipment. In addition, the relevant TOP's do not describe

-

calibration methods for important geophysical and

geochenical egquipment (i.e., neutron probe and pH meter),

~

but rather rely on the manufacturer or the contractor
calibration methods. This may pose serious problems of (1)
standardization, (&) applicability of the calibration

results (i.e., see comment #36), and (3) traceability.

F. QOuality Evaluation Board Level Assignments, Expedited
Special Case for Restart of Boreholes DC-23, -84, —-25,

- -, - -
=38, and -33

1. Introduction
This document conta;ns the Quality Evaluation Roard (QER)

assessment of items and activities associated with piezometer

21
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facilities. These items and activities have been assigned
quality levels based on the level of control necessary to meet

standards for licensing suitability determination.

fom Comments 1}

Issue #2&: The GEB document does not discuss plans to monitor

and measure metharne in the boreholes to be drilled.

Discussion: The OER report states, "Drilling history at Hanford
) has rot shown natural gas (m2thane) to he a problem...

Monitoring for natural gas production is a common
way to mitigate unforeseen adverse sifuatimhs“ (p. 18).
Measurements of methane in groundwaters at Hanford have
shown relatively high corncentrations in some boreholes.
Some covicentrations may be as high as 90% or more (Early,
1986). Consequently, the poterntial exists for problems in
the drilling of future boreholes. This dDCMﬁEﬂtidﬂES riot
contain any further reference to monitoring for natural gas,
arnd the other restart documents reviewed alsoc do not
indicate planms to ronitor and measure metharns. A BWIP
document (Early, 1286) has recommendz2d that rew methare
sampling and analytical procedures b2 adopted forr future
horehola drilling.  According to Early (1286), "The BWIP
recently procwed several downhole sampling devices capable
of coll=scting dissolved gases in situ. Addition of a more

rerliable gas extraction process and analysis both by gas

-~
-t

T



.
¢ -

|

chromatograph and mass spectrometric techniques should
greatly improve future measurements." It is important that
all borehcles be tested for methane, both for safety reasons
ard alsa to pravide information Pegaﬁding the hydrocarbon

potential of the area.

Reference:
Early, T.0., 1986, Concentraticns of Dissolved Methane (CH4)
and Nitrogen (NZ2) in Groundwaters from the Hanforrd

Site, Washingtorn: ED-BWI-TI-29&, Rockwell Hanford
Operations, Richland, Washington, 20 p.

Issue #27: The GER report fails to recocgnize the adverse
consequences of borehole deviation relative to water—-level

measurenent ACCUrACY.

Discussion: The GEB assessment identifies borehole deviation as
a possible failure during rotary-drilling. Accoording to
this docunmernt, the possible consequences of a rnonvertical
hole are difficulty in completing the borehole to a
predetermined depth and problems in setting and cementing

casirg.

A more inportant and likely comsequence of borehole
deviation is the uncertainty that a nonvertical hale
introduces to water—-level measurements. Uncertainty could
havey serious inplication for groundwater flow studies.
Therefore, correction for borehole plumbress should be made
to reduce this uncertainty (i.e., see comnment #9).

i)
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Issue #28: The OER considers the presence of voids in the casing
cement to be of mirnor importance even though such voids

could allow undesirable communication of groundwater in the
!

Saddle Mountain Rasalt and the suprabasalt sediments (p.
72). Subsequently, this item was given a quality level

rating of 3.

N\

Discussion: PAquifer intercommunication in the upper part of the
section.may not have a great effect on borehole objectives
o on waste isalation. However, such an cccurrence could
result in problems relative to environmental movitoring of
site characterization activities and the Hanford
Reservation, in gerneral. Much of the unconfined aguifer
system in this area is highly cortaminated from previous
Harford waste management practices.

Issue #289: The QER assessment of drill cuttings ié uéclear ard

inconsistent.

UDiscussion:  The gealog{c information from drill cuttings will be
used as input to stratigraphic and structural models and faor
creating borshole gealpgic logs (p. 8&).  Drill cutt?ng
sampling is given a quality level rating of 1, but borehole

gaologic logs are rated as a level 3. The lower rating

iy
i
n
[te]
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to the pgeslogic logs is apparently due to the fact

that these logs are to be wsed for informaticonal purposes

34
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anly, not for site characterization.

In the Request for Restart B,'one of the activities listed
for irterpreting stratigraphy and intraflow structures in
order to select piezometer installation depths is review oé
geologic logs. If, as the Request for Restart indicates,
the geologic logs will be used to help select piezometer
depths, then these logs should have a quality rating of 1.
The GEB does rot recognize the use of drill cuttings as a .
method to help determine piezometer installation depths.
Howevery it does state the following: "Cuttings will be
used to verify test horizons by chemical analysis.
Verification takes place after piezmméters are installed”

(p. 86).

G. Test Data Collection Specification (TDCS)

1. Introduction

The Test Data Collection Specification (TDCS) document for
drilling, logging, and piezometer installation at boreholes DC-
23GR, -24, -25, -3, anq ~32 is in working draft form.  This
document details the requirements to be used for data
acquisition, drilling, and piezometer installation at DC-&4, DC-

'S5, DC-332, and DC-33. DC-23GR has already been drilled;

1

therefore, this document applies only to piezometer installation

at this borehole.
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2. Comments

Issue #3@: Stratigraphic, intraflow structure, and geclonic
structure data needs were not taken into consideration when

¥y

determining borehole leocations.

Discussion: The hydrologic‘test borehole sites were chosen
solely on the basié of hydrologic data needs. While it is
crucial that the borehole location meet the objectives of
the hydrglcg;c‘characteriéation programs, other data needs
should also be considered. Swuch considerations should be
possible~withcut endangering the primary goals of the
hydrology characterization. It is important that all
boreholes drilled for site characterization be located so as
to provide the optimum amount of data, regardless of their

primary purpose,

Issue #31: The TDES document consistently refers to the TOP's in
a general fashion rather than providing specific references

in nrder to gqualify and quantify procedures.

Discussion: The failure to indicate specific TOP's makes
assessmnent of the overall restart program difficult and does

ret allow verification of the TDCS/TOP references.

Issue #32: The TDCS document indicates that all TOP's must be in
place prior to the commencement of drilling operation;
howeaver, the TDCS document does rnot indicate that all TOP's

36
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should be in finalized form.

Discussion: It is highly recommended that all TOP's be finalized
prior to commencement of drilling operations. Furthermore,
it is recommended that the level of OR/QC presented in the
TDCS document be upgraded to a degree that will ernsure the
integrity of the data. For example, it 1s stated in the
TDCS that "Efforts to exercise control of driliing fluids
losses and gaiﬂs shall, Hﬁwevew, at all times be balanced
against the objective of successfully completing the
borehole.® This statement indicates that fluid losses and
gains are of minor concern relative to the continuing
operation and timely completion of the borehocles. Since the
guality of hydrologic and geochemical data can be adversely
affected by the presence of drilling fluids, actions should
be taken to minimize drilling fluid losses and gains. In
fact, mitigative actions should be proposed and documented
for all cases in which aperatians.may not meet specified
requiremnants.

Issue #33:; Poor packer and sealing integrity may affect the

quality of hydrochemistry and piezometer data.

Discussion: The TDCS document states that there are three
alternative designs for malti-piezometer installation. For

each of these designs, the integrity of the packer and

-~
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sealing quality is in question (TDCS, p.14). Faulty packer
seals could result in aguifer cross—contamination which
wonld have adverse effects upon the representativeness of
the hydrochemistry data. Furthermore, an interconnection
between tested units due to a lack of packer integrity would

render the piezometer ‘data highly questionable.

Issue #34: The TDCS states that standardization, calibration,
acquisi%ion, and display of neutron logging data must
conform to API standards as defined in API RP 3374,
Recommended Practice for Standard Calibration and Format for
Nuclear Logs. In the rneutron logginﬁ TOP's, no reference is

made of this document.

Discussion: It is rot kriown whether API RP 33-74 was used in
fornulating the standards for calibration, acquisition, and
display in the TGP's pertaining to rewtron logging. The

standards used must be consistent in both sources.

Issue #35: The TDCS includes a calibration technique for the
thres—-and four-arm caliper that is not included in TOP GT-
EG-31@0, Field Set-Up, Calibration and Operation of the Four-

Arm Caliper and Gamma Ray Tool String.

Discussion: The TDES rnotes that a check on calibration of the
caliper may be performed in cased intervals with krnown

28
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casing diameters and that borehole diameters measured shall
be within 5% of the known casing size. The TOP does not
mention this calibration check at all and hence does not use

the + 5% tolerarnces. This additional check on calibration

should be described in the TOP.

-

Issue #36: The porosity measured by the thermal neutron tool is

highly qu=sstionable because calibration curves may be

inadequate.

Discussion: The TDCS states that BWIP has established a maximum

total core porosity of 26%. Through compenéated thermal
neutron porogsity logging, Gearhart Industries has measured
total porogsities as large as 37%4. The TDCS states that the
discrepancy between core—measured porosities and porosities
derived from thermal rneutron loggivg: may be due to high iron
content and that a plan for quantifying ivon effect on
neutron porosity will be provided in the appropriate TOP?s.
firn important factor that may be the cause of such
dizcrepancy and wh{ch has not been stated in the TDCS is the
presence of methare in water. Hydrogene atoms from the
methane molecule (as well as the ornes from the water
moleculz) are likely to interact with rneutrons. Since
calibration of the rneutron tool is dorne with a limestore
zsaturated with water, correction for the presence of methane

is not accounted for. This could be a plausible explanatiaon
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to the higher porosity inferred from neutron measurements.
The presence of methare could even jeopardise the use of tﬁe
thermal neutron tool Yo provide reliable estimate of
porosity since the concentration of methane is rnot uniform

thoughout the Basalt layers.

ITI. CONCLUSIONS AND RECOMMENDATIONS

The benefits of an early restart do not outweigh the risks
takeri by the DOE. The greatest risk of an early restart is that
the gernerated data could be inadequate for liscensing purposes.
Depending on if and when a decision is made to repeat the data
collection task, the new gererated data may not provide the
desired information concerning the hydraologic system. This is
particularly the case with data that are perishable in nature and
are reeded to establish baseline hydrologic conditions.

The potential risk described above results from the
incampleteness of the supporting documentation packag; provided
for this review. Much of this documentation is in draft form. A
comprehensive assessment of the restart documents was impassible
because a magority of tHe TOP's were not made available. The
TOP documents that were provided showed inadequate and ivconmplete
0A/0GC procedures rneeded for’ the restart of the proposed activity.

Supporting documernts to the =2arly restart request have been
also reviewed. Major and minor inconsisterncies in the DOE site
characterization strategy hava been identified. The main
inconsistency ariges from the exploratory shafts? construction

4
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prior to the determination of all undisturbed parameters/
conditions that are rneeded in performarnce assessment studies for
the site. The DUE should consider gathering additional
information needed for performance assessment studies (e.g., flow
conditions at the CASZ boundaryf during the pre—exploratory shaft
phase of fhe program. i

In addition, because serious problems would arise in the
intepretation of groundwater flow movement from water—-level data,
correction for lack of borehole alignment should be accounted
for.

Other major inconsistencies in the pre-ES site
characterization program pertain to the séerificing of data that
needs to be collected during the driliing of DC-24, -23, —-3&, —33
for the sake of avoiding the delay of the exploratory shaft
sinmking. In so doing, the DOE misses its opportunity to
collect valuable data (e.g., cores, hydraulic conductivities and
hydraulic head in rnon targeted layer, etc.d. Revisicg of the

testing program is therefore recommended to accomodate other

ohjectives and requirements of site characterization.
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